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(54) FAILURE DETERMINATION DEVICE FOR COOLING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To surely determine a failure in a 
device for cooling a battery, without being affected by control for 
limiting the output of the battery 

SOLUTION: This failure determination device is equipped with a 
cooling fan 4 for cooling the battery 1, temperature sensors 2a and 
2b for detecting the temperature of the battery 1, and a battery 
controller 3 for controlling the operation of the cooling fan 4. The 
battery controller 3 decides as a failure in the cooling fan 4, based 
on a temperature Tb1 of the battery 1 detected by the temperature 
sensors 2a and 2b, when the cooling fan is in operation and on a 
temperature Tb2 of the battery 1 detected by the temperature 
sensors 2a and 2b, when control is made to stop the operation of 
the cooling fan 4. This enables reliable determination of failures in 
the cooling fan 4, without being affected by the control for limiting 
the output of the battery. 
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-?0 »39I7r>4*ff±*4*S«!lW*fTdo toXf'VT'S 
6T«, ^T^rX*— h2-es e 

[0 0 2 7] XT'^S Tm iafi-feV-9-2A^Otfi 

^ttltStXf'yT'S 8tcjttf 0 X7-<y7*S 8m X 
T7 7S 4T-R AMfCiBttSnTl^SfllftSiSgT b 1 i: 
Xf77"S 7T*1$ttiLfcW}'fiiaKT b 2 ^©||^ 

a c 1 ) *»fcT*^a«fcws&r*. 

Tb2<Tb 1-Tbng ••• (1) 
CCT-Tbnga, ^5P7r>'4<DSS[^%fiJ^-rSfc46 
50 <DfU^L#i/>fflT**)s J ?•©a¥iSiffl^^:o^/^Tt±0 5^:ffll/^ 
TfSSE-TSo SS«S (1) WcttfiJStSi:Xf7 
7S9lc'Mfr, M&jZ (1) fcspj£-r*4: 
Xf-y^S 1 2lC s MtS 0 Xf7 7'S9Tii, ^iP7T> 
4«%»?J65i:!pJiLT, Xf77"S 1 oicmtSo 
[0 0 2 8] Xx-yT'S 1 2fii, 7,777"$ 4 fR A 
MfclfeHLfcWi'fiiSjST b 1 kXf77S 7T*^tBbfc 
B«fiiaSTb 2tt>\ ^©I8«* (2) fciS&fc-rfrgfr 

T b 2^T b 1 +T b o k - (2) 
40 CCt-Tbokii, ^77>4tfiEtT'fe5^§Jt)^ 

fci5%ffl^T»t5o (2) ^fc-TtfiJS 

t5i:Xf7 7'S 1 3»c3t*. IB^iC (2) %^fc5* 
t^fJ^-rSfcX-r-yT'S 1 4 teJttTo Xf77'S 1 3 
T-li, »»7r>4««iE«?a5*i:!pJSLT, 7f7 7" 
s 1 oicmtSo 

[002 9] ^l^lT♦0 5^fflt/^T, 7T77 , S8~S 

9, s 1 2~s 1 3-efTfc>ns?$aJ7r v4©ie«, ft 

50 >4 A^IE«{c^l!jLT^S«8lT-^©f^®!l^±L/cli 
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m©jas±#^<Ds?aiaKT t2t. kw-pt >f&m 

W*ft-oT^Zt$<DmmL&T b 1 fcfc&ajLT, 
©8#Ltl>iT b o kttl?*hlf, i^^r^tf 

[0 0 3 0] JW7r74tfaWLT^S«£te 

^iwrscfctta^o -rato-s, )$£P7rv4fc:«fco 
<s h s fc^-r j: 3 tc, flftefc-sw^wi&iBSEti 

TtfoTi><. SfoT. tf»7r7 4*fW2P&4fflW 
*ffoTf *fc#o«fflJaBTb l fcv ^£P7r>4<D 
fWifWWtftoWSffifiT b 2 fc**WJLT, ifoi^ 

[0 0 3 1] Stfi4©7n-ff-h^^T, WiZ 

(1) *W;teS*\ 25k:, Xf'^S 1 2T*fiJS£L 
/tBB«3C (2) fcMfcSft^fcfftt, xfy^S l 4te 
Itfo Xr-y^S 1 4T'ii, Xf 7^S 6fX^-H 

•>7S1 lteJi*, SiSLTi,^^i:fiJS-r^tXT--y 

7 s 7t:ii 0 -r&t^ m^HT i ^Sjg-rs^T- 

lis ^7 7^4^IE#TS-5*\ ttWLT^S^OtS 

[0 0 3 2] Xf" -v7S 1 4-fffJrJ£B9HlT 1 SrigJSLfc 
i:£{c N »ffl7r7 4©iE1if-ttl*fflK*fTto^fcX?- 
yfs l l teltrSG&fco^TBMB"*-*,, Xf7ys9 
■e*»i:W»r;Sns*\ Xf-y^S 1 3^iE«i:JpJ»fS 

'j3Vhn-7 3li:«*«t«»8. ftoT, 
^BfPiflT 1 £M®Lfcfc^kfcJS2P7r:y 4©IE1S • ft» 

[0 0 3 3] Xf-yySlOT'tt, Xf77S9f^ 

7r74ff*|*fc*j»isnfcieJK, Sfctex-r-y 7S l 
3T»iE«i:!pJBffSnfce»«» /^f'Jryfn-7 3 



(7) ffM 2002-343449 

7^*7-r^ci:{c«J:t3, ffiffijM-yrU 9*^/VyT'J 
a:/ ho— 7 3-^0«73«^^±LT, COfW©**? 

fc*s, c:tD»C'f , y-'r>3^'('7f lOtf 
tf^c^nfcfc^c, -Y 7S^r-* l i-f>Xtf-;*ji 2 
©g^cfctK J*ff7r>4<0*l»*K9-C/<-«»c« 

CO 0 3 4] <l(D£vl3;%! ! m.^Mlc£Z,mi <DM1&<D& 
-Y^f-l 0#*7fcfct>fcfc*fc»#7r7*fls»as4* 

fcTOSt&fii:, »»7r>4«ffih«-e*iWWaK:ttHl 

OjE««*»spJWf*fTdo CfllCj:*), to73»JIS^JffllO 
&W*gtf% C £ H < v ^257 r 7 4 <DftW£5if£fc¥!j 

20 C00 3 5] ft^7r7 4 ©IE1# 

«ffoT*»6BfJB»IBT 1 *fi»t8Sm iEHf • * 
WOWSffilSPifeff mS«PlfflT 1 *«3ftUfcfc*t±, 

±9, Wi/^f'J 9©^7b^g(cMgSns<D«rR6 
Co 0 3 6] (fg 2 ©H0£<DJM§) *«WCJ:*»aiS 

CO 0 3 7] 07ic^t7D-^-h^T, ^2 

40 ^^•r>3yx-('7^1 0tf:*7£nfci:^cx*- 
h-TSe 7s-r-y7S 1 &&tt£«MflTPtt, 

3^7fl0»7Sntt, »»M7f'J 9ft^ 

;W f'J 3 V h d-7 3 t*tliS , «»«n« il i:fc± 5 
fffrnSo @7lwft7n-ft-ht^ Sl©H^£ 

CO 0 3 8] Xf7 7 , S 1 *^P> S 4 $T*<0SiJS|I#)IS«, 
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2iC'MtS B Xf7/S 2 2TH±, ^tbLfd^ST a^ 
W^lZ&T a 1 i: LT^yr'J 3Vh d— 7 3 <D R AMtc 
EtULT, Xf7rs 5(clty 0 Xf-yZ^S 5T*«, ?& 

[0 0 3 9] Xf7yS2 3m 'JU-7 5:*7t 
So £ftfc«fc»K ffiSMyrU 9*^M7f'J3>hD 
— 7 3^\©tl^«|&5:^ifr«o 'J U— 7^r^"7^"S t 

<0WSt±, -Y^— y->g l o^iy^nsc 

fcte<k?K /<7 T 'J 3 y h 0-7 3 A'Ii?nft^Sfr 

Xf'^S 2 3T*Ul^-7%^7Lfc©T\ r 
'J 9 SCfctf-p* So 

CO 0 4 0] 7f7^S 7T'{±, SSt>t2^?.0[iJ 
*teJ:0Waia*Tb2*«tiiU Xx-y^S 2 5tcjt 
tfo Xf7/S2 5f{±, ftftfrbViM 5K:.fc»?*Wl 

[0 0 4 1] 08, H9tt, tt?fiiBfifc^JaSECDi«^ 
*^-T0T?feSo 18(1 •<^'r>3>'X'f7f 10 
**7Lfci:*OWttiifiTb 1 fcttfUST a 1 i:<Di 
H9tt±IB©S#**V'>«* , T*a&*. 0 
8, 09^-r.tdtC, ■f^7>'3W7fl0% 

-v is a VX^-y^ l 0£;i-:7L;fci:S?<D«jteSgT b 
1 iftSHST a 1 fcOii^Sl,^, Y^-yv'a^ 
•<7f 10W LfcBf £Br£B$NN19&0 WfiilA 

0 £*:7L;fei: T b 1 fcttfiGBT a l fc© 

T b l bHW&T a l i:©M©7C/N;:J; K>. ft$i7T> 
4 OSW!pJ3£«I*Rjt 

[004 2] XT77S3, S 2 1 T'^n^n^tULfc 
Wfii&KT b 1 , n^iST a 1 *fli^T, Sfcof T a 
bSrWffif S 0 

Tab = Tbl-Tal -(1) 

f (Tab) « % 0 1 OCO^T'^-r.fc-5 39: 

m&iisz en T-^tHL/tTa b co , temtittroy 
&mf (Tab) T*feSo Ei oic^-r^oi^ i&mw 

^(Slf (Tab) aTab©l*^t<%2,lii:^f^ 
{f (T a b) x f (T a 1 2) } 

ctxit. 08. 0 9»c^-r±-9tc, j^£n7 7'y4<o&si 



*m£*Z 0 2 6T*ft»W£liIf (Tab) % 

wttifs^ xf^ys 2 7{ciitf 0 

[0 0 4 3] ±IH<DSJB^T*«, 08, E9C^f,J:o 

ffl»K**y£*-<&i: souses da 2) tt, =*:7B#© 

(Ta 1) t—fULT^ZZtZlfimtLT^ 
So LfrU ^^7->3 VX-fyf 1 Otf*>£ftS 
* T ©B* IHft £ te «fc ^ T tt , ft L T 0^ S C fc 

t>£S©T\ tt»ffl©£{fcflte*t)«»!pj£«f (Ta 
JO b) 3r*iIEf SifrgtffcSo Xf7 7"S2 SfeW 
W3£ffi f (Tab) *MIE-r*fcfc©*»TOi«iEtt f 
(T a 1 2) ^«>S„ 

[0 0 4 4] Xf7^S 2 2T'R AMtCfEttLfc 

^StfiT a 1 tXx^S 2 5f»HlLfe«.S[lT a 2 
t<DMT a 1 2^Sffl-rSo 
T a 1 2 =T a 2-T a 1 - (2) 

(2) T'»aJtSfiSMTa 1 2 fc*»*U£*iiiEtt f 

(t a 1 2) £<Dm&*m 1 1 {c^-To sjgwfsas^ 

Ste-TSi: #<0^?ST a 2rf>\ t a 1 fc-s-rat* 
20 IZffiiEtZ&mtfi&WC aStHPRl3feMiE««r1.0i:'r 
So Ta2<CTalJ:!Jfi<4^«IW, ^fiUBlc 

HPpj3£u*^«**#<-r*£«tfa&*. se^r, &m 

J PJ3£«iE**1.0J:!J**<-r* o j»CTa2#Ta 1 
ot, *IWJJ£MIM*1.0J: 

[0 0 4 5] *lIE»©ttl*P.JSffi«\ *HEffi©ttM*iJ£ 
*f (Tab) te*|»tlJ®||iEffl[ f (Ta 1 2) 
30 5 (f (Tab) xf (Tal2)) C t (C «fe D £ 
nSo »IE»©«»«Jgffl©^97«:Ell 0©jS»T^ 

•To nffi<D77 7i±&mv}femiEmm.o<Dmf:T& 

0, Ta2#Ta 1 «t ?)/J^ < *S fcStPtfiJ^ffliEffl f 
(T a 1 2) «*#<fcS©T', ffiIE^©*|iSJpJSfiit, 

*lT<&So -7?. Ta2^TaU^t<ftSt«! 

WSISfluEtt f (Ta l 2) tt/Jv£ <**©?, ISIEtS 

©ttWPJ£ffit>/hS<fcSo 
[0 0 4 6] Xf7^S 2 7 T*&»TO£?gIEfii f (T a 
1 2) ^SfcB-rSt, 7,7-yfS 2 8(cjiif 0 Xf7^ 

iSSTb 1 t^^ r >3yx^7f 1 O^r^^Lfcfc 

^©a?asa[T b 2 i:©^^ t&LtzmiE'&v&mw 
femtimtzcticzoftoo -r*^^, ^ (3) 

*Mfc«tf»Sl7r>4«'«tl»LT«/^*fcspJ»f-i-So 32 
{C, (3) ^fc?^^t$f±, »aJ7r>4«»iE 

^T-fesfcfijwrso 

<T b 1 -T b 2 ■■■ (3) 
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[0 0 4 7] Xf'^S 2 8T»ai7r >4*%»LT 
L^irfJIR-r^t^-r-y^S 2 9fcJitf e Xf'y^S 2 
9T*«, »#7r>4^»LT^Sfc*JWLfclS** 

7^S3 OT'ti, -OS^r— # 1 1 -^Xtf— # 1 2©S 

Sc — ^r, xf'^s 2 8-e?SSJ7r:/4tfiEtre&£ 

kflllftikXfyys 3 1 (Cjttf 0 Xfy/S 3 1 H 
tt, Si2P 7 y > 4 jWE«? & * fc¥UWfU fctS**/< y r 

y 35/ h d-7 3 o^^y fciEtrr «. 

[0 0 4 8] co£9ttfl9¥MtcJ:«)R2 4>Jtft4>£ 

«p*fT-aTt^i:3pjs-r*i:waiB*T b i fc^auaT 

al^tBLT, UU— 7**7-r*« 'tOfK?'— ~j 
Tb2i:^STa2^t±lLT, SfeKfiJSffl f (T a 

b) ttkmifmiEm f da 12) ^^actu-rs 0 f 

(Tab) tf (T a 1 2) fcfr£»iE«©S8l»W£fflr 

3$f$£fToTl/^££<DftHS?&ST b 1 tft%MT a 

1 fcogfcj: fcfcic x fl-SUSOSfbtefl^ 

[0 0 4 9] afev »ioH«S©«IRH:^*»ai7r 
>4 0fe»fijmS<JWcJ3^T 1 £ J ^ S2<DH$><DJgjlg{;:*5 

S<r -rat>^, i^ip^ y > 4 coftCTJEgrSS 

OLf^ITbok, TbngOftfcO^ ^20HSS 

y > 4 <D«»!pJW3&fT*« <U\> 
[0050] (S3 ©ussomi) #SMHfc± 5.^^ 

B<DftW¥y^gg©S3<9||^®||fCO^Ts 01 2 
~0 1 3«ffi^TlffltS, 01 2f±, a^S^fcJ:** 
ttSaottBttWrSiflrattft g B&flifc L fcS 3 ©ft 

a^-fex fflWflfil fc/W K6 t<DK(c«jjS-lr>-9- 

2 ow^nt^s. 

[0 0 5 1] 01 3fCjjrT:7D— ^-f-h^ffli^T, S 

3 <Dmm<DBWtfctstf & Ay -r 'J 3 > h n— =, 3 -eff fc> 
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n**»7r:/4©f*iw«ifajWfc:o^Twrc**» w 
iOHSfi<0^filOi&&i:|Bl«(c, (lOfijauyDi'-^A 
tt, ^^-•r>3V7-i'>yf 1 0jb^>?nTt/^i:t 
(cff^nSo 01 3»C7jVr7D-^— MHt Si, 
S 2 ©Hfil© JBtt 4: RI U»J W*ff 5 X x \x 7*»c tt B u » 
f%#LT^«. KTT'tt, Si, fl!2 03ffi<O$fiR£ 

aa *iww¥0*tf iD»c ww-r So 

[0 0 5 2] Xf'^S5 1T*a, 'f-y—vi/al/XJ 

^n5ST*Xfy7'S 5 1 T*^it5« Xf-^S 3 

tSo &.<D7,tv7S 4 Tit, ^kmLfcW^UMT 
mUAT b 1 tLTM-yf'JnVhD- 73CR AM(C 
IHtlLTs Xf7/S 5 2fCitt?„ 
[0 0 5 3] Xf7^S5 2T'li, Xf-y7S3T^Ui 

bfcmaflfflS*^siJ7 y > 4 *fHBs-»*ia*Jcu:Ta& 
*^5**%jpj^r*o ^7y>4^a&**stasw 

x-y7S 5 3m *WiB£ffffirt*JKiWW*fT3iME 
S 5 4 {Cjitfc 

i/7 [0 0 5 4] Xf77'S 5 4T'(t tffi-tyt2 0^5 

y>4oft»^cfe^Tt«?asjaA^±#-ri.©T\ <^ 

iP7 y > 4 OiKP»fiJ»T^iE5t{cfT3 c £tfT*£&< a 

[0 0 5 5] Xf7/S 5Tii, ^SI7y >4<DttM* 

fc«»t«*^^fttMT"Pa&* i: I?{c^ai7 y > 4 ± 

owfifflAT b2*«wrt-*. ttafiiasT b 2^tb-r 

[0 0 5 6] Xf7^S 5 6Tli> WHfiiaST b 1 fc T 

b 2 fc^M^stWfJ^L^i/^fiiT x titia-rso 

T b 1 -T b 2^T x • (4) 
so « (4) ^rifflfc-rfc^^, »ffl7r>4jWafc»LT^"'* 
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i^MLTT.-r-vT'S 29lcmti 0 S (4) ZffitzZte 

S 3 1 lcMtS 0 2 9~7T7^S 3 1 ©f&Jffll 

Xf7yS2 9m ?$4P7rV4^aSt(^LT 

(CfHtl-r^o ^OXf7/S 3 OT'tt, I'Vv^r-* 1 
1 -fXtf-* 1 2©g^(cj;t) v }$£P:77>4<Di5fe»;£ 
Kv-Y^-^clW&o 3 lfii, 

ftiP 7 r ^ 4 tfiEm-c- £ 5 £: ¥U0f L fcSSm*^ 7f'j3 
yhD-^3O^*U^ffiti-r§ 0 Xfy/S3 1f, 

yhD-v3<D^^U^IHt|-rsi:, Xf7yS5 7t; 
ittfo X-r-y7"S 5 7f(i, Xr-y7°S 5T^W?Tl/ 

[0 0 5 7] <KD&?%;mm E £Mi l c&&m3<Dnm<DB 

T b 1 ^fcH-TSo ^fcHL/cQftfiiaST b 1 tflftW7T 

asitnai/^^-rsi:. fciwaifre^y — vjf 
± 5 a swsrfTo t e. pjimmrmm'&ictfi m bfc « 

ftSlSgT b 2 i:T b 1 (D'UA&itmfrZ, ^7 7^4 

f^S^rStt ^•7r^4£oaSt^«H^¥iJ 

O^yfJ?,, J1^0^fT^^c^7r>4«D*» 
fJ^ff7cii:^T*$5o tot, h^^^-mii, K 

[0 0 5 8] &:i3, S3<DHSgcD^S|tCfe^i.^ai7r 
>4£D*»WW*JWcfel>Tfe. m2 0HMOJgfi|tCfe 

w a tti*$rafrfi*m i: ra«te^«ia*«af § 77 ^ 

5Ci:tfffS 0 -T&fc^ VHifiy 7 > 4 (Dtttimmn 
[0 0 5 9] #S^fC<k£J$a]g®©j&W*iJ»fg®©S 



(10) 1fB82 0 0 2-3 4 3 4 4 9 

*%tP7 7l'4<DJEnmcftlsT<&UMiC®£-tZ 0 CCD 

sw»^«*Hi 5<D7o-^+-h;s:ffli,-.Ti8B,i3-r£> 0 

[0 0 6 0] Xf7^S9 0m /VyfUaVhn- 

■7 3 © * * u »ce*s nr s sai7 7>4 ©astisifjjm 

^TS^X'ryT'S 9 1 »ciitf 0 7,tv7°S 9 1 T*«, 
tBAIWfBWaiOMWSfcftiSrJ^ai? r>4 tf&ttfto&fr 
10 lz.WK>WX% 0 Z.t-v7*S 9 OT'&mX'&^tWJZTZ 
iXf7^S 9 2tCjttf 0 Xf77S9 2Tli, MUTIS 

[0 0 6 1] C©ffi#ifflHIMfflK:«fc»)> ft%)77>4<D 

&mmmmm 1 ©asLLssrai*. « - *§« 

[0 0 6 2] *«!!8»±5ELfc||«flDJPfi8fc<sr5|BSS 
[0ffiOffi*^»JB^] 

[0 1 ] *&wic&zi$tflgiW<Ditimm\8mwcD%i 1 o 

io [0 2] Wftiaftfc»ai7r>'«BEi:oB8»«r^'rBI 
[0 3] WfiiaSEfctB*»!llSB*i:OiB«%aR-rH 

[0 4 ] #smi»c j: 5 i^w^m^m^mmm.<Dm 1 © 

HS£<0fg||O (pJW^W*jas-r 7 V3-? -v - h 
[0 5] ^7r>'IE«BttaSlP»B#£D«j 1 Hjia*04ft^^ 

7TX-T0 

[0 6 ] J&mfo <t S ^»^Bco4S(»¥iJ»T^Bcom 2 CD 

Hfi6<Djgfi©#tj£^-r0 

40 [08] -1" -y %/ a VX >y ^tf 7B^comHfiSfi 

[09] vis3 >7.^y^7f^<omMfSL&t9\- 

[01 0] -fif-y>3 1/7.^ v=f-^7n<owems§.h 
[011] wmtimiEmizTik?® 

[0 12] afc»«icJ:«^SiBOttl9!pjKfflSBO»3 
©^SSO^g|©«3fi!t^:^-r0 

[01 3] *miic*&ftto&m<oim : *m&m<Dm3 
so <Dnm<Di&m<DU®^m*w.-r7u-=}-*-Y 
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(14) #B§2 0 0 2-3 4 3 4 4 9 

(5i) int. ci. 7 mvxm fi t-k-v mm) 

H0 1M 10/48 3 0 1 H0 1M 10/48 3 0 1 

F*-A(##) 3L060 AA04 CC01 DD08 EE45 
5H030 AA06 AS08 FF22 FF27 
5H031 AA09 CC05 CC09 HH06 KK03 
5H115 PAOO PA08 PC06 PG04 P1 16 

PI 29 PU01 PV02 PV09 0A10 
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